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DEVELOPIrJG CURRICULA f6k ERRORLESS LEARNING: 
A SEARCH FOR ORDER IN AN UNORDERLY V/ORLD 



I ntroductiort' 

Jeromk Bruner's statement, roughly (Da faph rased, that yoU can teach 
anything toNanybody If you go about the tapk properly (i960,. f5. 33), 
generated con'Siderable professional debate! at the time, and raised as 
wejl a number ofNiuest ions related to currflculum design, the basic 
question, '*can ylruyeal ly naturally led jto ^another , "if you can, 
should you;" • !% definitive answer has betJn' of fisred for ei ther question, 
dnd in all hon0r^y„^the issuers about tioV^s^ into history. If it has 
hot .done so al>^^dy. A new c'onslde.ration^ *'h^W aluch can persons with 
severe develQp^ntal retardation learnL when 0n\wronments and instruc- 
tion are pro|)erly fengineered?^'!/ may^ reWve Interest in bruner^s assump- 
tion. The question was rais^'i^ when the right to' education for severely 
retarded persons was established by l^tjgatlo'n In Pennsylvania, The 
need for aih answer has become qppa rent ps natjional attention has cen- 
tered on Xhe severely han5llcapFied in thje wakq of score of lawsuits and 
subsequer^ enabling legrslatlorl. 

To some, thfe right to education is; ge/ier^ally understood to mean 
access to public education doltars and Jpistryctlon In local communities. 
To others it means access to, or ei place In, public school classes. 
These views reflect e social pHl losophy that Instl tutlons are no place 
for children and an assumption -tliat severely retarded children do Have 
potential to learn. It i^s one ithlng toi hold la positive view of human 
potential, and quite another to document thqt one' s position is well- 
founded. Thl$ Is particularly jtrue with respect to th^ educabi 1 1 ty'of 
those persons* assumed to be seveij^ely rejtarded, 

Tawney^( 1972a, 1974) noted that thk short history of research ton 
the efficacy of special education offered llt;tle evidence to Inspire 
confidence that traditional special eduitationi practices might provide a 
basis for curriculum programming which vjfould Idocument the learning 
potential ^f the severely retarded, lie also hoted that the field of 
special education was ill prepa«|eU to m^et the demand for education with 
effective program models,^ teachdrs or currlculla. In contrast, he noted 
that studies „In the experimental! analysljs of ^ehavlor consistently 
demoastrsted positive results when well-jdef In^d strategies were pro- 
grammed, and when envi ronm^ental lcOndI*Iohs wele arranged to: increase the 
probability of, success. The work of Aliyon and Azrin (I96.8)t Ferster 
artd DeMeyer (1961), Lindsley {VjM y Screven, Straka and LaFond (1971), 
and Ulrlch, Loui sel 1- ancf l/olf e (ig?! ) suggested*that programming a 
learning environment might enabldj those v^lth assumed developmental 
retardation to demonstrate thel r ll^ar^ilncj performance. Simllar;|y, many 
studies (Bijou, Dlrnbrauer; Kidde|r and Tapue, 1967; Bfjou, 1968; SIdman 
and Stoddard, I966; SIdman and Stoddard, 1967; Tawney, 1972br Terrace, 
1967) which showed that human and Infrahurtian subjects demonstrated 
acquisition of complex or fine dlscrlmlnaltlons when antecedent -stimuli 
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were. careful ly sequenced led the senior author to consider that, the 
concept of errorless learning might be applied to the. development of 
curricula for the ^'severely retarded/' A pro'ject, Programmed Enylron- 
mehts for the Developmental ly Retarded, was initiated in 1972 with 
support from the Uivisionr of Research, Bureau of Education for the 
Handicapped, to develop a programmed preschool environment and an 
errorless learning curriculum, , 

This paper^deScrlfees' th6 methodology used to develop Instructional 
programs; presents examples of programs which are in various stages of 
devel6pment; and describes how child-performance errors are used to - 
revise programs so that, when completed, a majority of the children for 
whom they weire designed will progress through them in a relatively 
error-free /manner. The paper illustrates the appl icatlon of th^ error- 
less learning to the education of children assumed to be severely retar- 
ded and to the process of curriculum development. 

The Environment 

First, what do we mean-when vj^ say we have developed v a programmed 
environment? - In our case, the physical environment looks Wry much like 
a regular preschool. The project is located on the campus of the Univer- 
sity of Kentucky, in a building that formerly housed a dhurch. Although 
the preschool area was^ renovated specifically for the project, certain . 
environmental constraints, e,g, location of bathrooms, dictate that It 
be considered a desirable thoUgh not ideaT setting. 

One Instructional area Is compri sed of \a Iprge room which has indl- 
^vidual tutorial rooms located around the periphery. Another Includes a 
large play area, separated, frota a smaller Instructional area by a folding 
door. A second small Instructional area Is adjacent to the first, and. 
separated by a>teacher*s lounge. Another room,, tfj^earnlngVbooth', Is 
located across t*he hall from the other clas3rbom areas, Apopb^'friatcly 
10* x^8\ this room contains the Interfaces for tHe au topped, equip- 
ment. Presently,,, these inxJlude a Human T^st Coi>sole (BRS/LVE model 
HTC603) and a nine-panel Interface simi lac-tcrlhe one/described by 
Sidraan and Stoddard (lybS),' Art Interact computer, >nteg^rated with a 
solid 'state logic system, is located ijw) room adjacent to the learnino 
booth. Presently, a learning carro^V-il^mich contain^, three active learning 
stations Is located in one of the^^pd'll Instr4ictIona*t^^a<eas. Thus, with 
the exception of the presence of the automated devices, tFtex^ysIcal 
environment appears much like a traditional preschool or day cace center. 

The term programmed environment, then, refers more specifically to 
the interactions between the child and h I s envl ronment. i In our case, 
children interact with two classes of envi ronmental st>|1nu 1 1 , automated 
learning devices and adults. Interactions With both are programmed frcTi 
the same model, an errorless learning strategy ♦ In theory, every child- 
environment interaction during the school day fV programmed , In prac- 
tice, many ar9.-not, When curriculum development is complete, we expect 
every act|vity during^ the child's school tb,X'C progracnmed so pro- 
clsely^tfiat he rarely encounters failure, 7 ' 
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Errorless Learning Strategy ' ' 

The term errorless learning h^s thr^e referents for our project. 
First, it Is a statement of philosophy and, as such> reflects an assumption 
that the teaming potential of children as^sumed to be^severely retarded 
will best he demonstrated *when the envlronjnent is arranged to increase 
the probability of success (cprVect responses). There Is another under- 
lying assumption of course; that children called severely retarded can 
learn, and^can demonstrate their ''knowledge'' by responding correctly ^nd 
consistently to sequences of Instructional tasks. Second, errorless 
learning Is a strategy or technology for developing curriculum. We 
assume^that if is possible to assess chi ldren's behaviors precisely, $nd 
to determine the starting poln.t for ^n Instructional task. Then, by 
careful arrangement of stimulus materials,, dembnstraticfn, precise sequencing 
of tasks, and Immediate reinforcement or correction of emitted responses, 
we assume'we can develop teacfjing programs which will take the learner 
through increeislngly more complex tasks with a minimum of errors. ^ 
F+TTally, the errorless learning concept Is. applied to our program vail- ' 
datlon model. As ^ funded project, we haVe a committment to validate 
our curricula, and prepar e^ them for commercial publ icat^ion. Our stra- 
tegy Is to develop a teaching program, present it to a child and revise 
It until he meets criterion, usually expressed as 80^ correct^ 9r £ 
correct responses In a set of n ^ I trials on each step or stpge of the 
program, e.g. 5 correct responses In a set of 6 trials.' When one child 
meets criterion, the program Is used with other children on the project, 
and revised until they meet criterion. Then the program Is ready for 
validation off the project. Some programs are ready for off-site vali- 
dation and when that phase is Implemented, the same process (teach- 
revise-repeat to criterion) will be used. The performance data presented 
In this paper clearly show that our children do not learn without error. 
The fallur'es are ours, -however, and represent a combination of program 
and teacher error. We expect to reduce those errors and to show that 
the terrr^ errorless learning also represents a realistic goal for* the 
developc/ient of curricula, as demonstrated by the learning performance of 
chl Idren. . ^ 

* -» ■ • 

Scope 'of the Project 

Through .t;he Programmed Environments project and a rlpcently furlcled 
prcTJect, Telecommunlcatlbns for the Severely Handicapped, tho^ errorless 
learning strategy Is applied to a wide range of activities. The scope 
of the curriculum begins with the building or shaping of response reper- 
toires, and ends with materials for pre-academlc and'academlc behavior^ 
which Include reading and math. 

Our materials are designed for children whose ages range from 
Infancy through the middle school years. At the present time, one group 
of children In our preschool Includes those termed ''trainable" and 
includes a high percent of Down's children. The second group mor^ 
nearly represents those whom others call severely retarded and multiply 
handicapped. Each group serves as a test population for a specific 
project activity. Data from both groups are presented In this paper. ^* 
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* When considered together, the children represent a range of func- 
^ tfonal level on critical behavioral attributes. All are ambulatory. 
Vocal behavior ranges from no intelligible speech to a fairly well 
established repertoire of words and phrases. Some children are com- 
pletely toilet trained, others have no consistent bowel or bladder con- 
trol* When left to their own devices In play areas, some interact with ^ 
toys "appropriately, 'V others wander aimlessly about. Self destructive * V 
\ behaviors are emitted by only one or two children, are usually episodic 
and are quiqfeLly extinguished. Some children have highly developed self- 
help sIclHs, others are learning to drink from a glass or eat with a 
utensil without spl f I Ing food. Some stereotyped .or superstitious be- 
haviors can be observed; generally they are not emitted at a rate or 
Intensity sufficient to Int6r*fere with instruction. / 

Our first activities centered on the development of ^.protatype for 
a model preschool envlganment. As noted earlier, four automated learning 
stations are active, and three additional stations will be activated 
shortly. Our pVo^ramming efforts have been directed toward establishing 
behaviors in highly controlled environments (the learning booth), then 
, transferring them^o less controlled (classroom) environments and Int6 
. the home, through a parent training program. Under the ausplces'of the 
telecommunications project we are developing automated learning devices 
to be placed in home setting.? geographical ly dispensed across Kentucky, 
and controlled fay an Interact Computer, via a telephone linkage. When 
these activities are completed, we will have developed errorless learning 
curricula appropriate for ihfant learning through academic fajshavlors, 
which can be presented to $ child In any environment, e.g.. Home , .school , 
workshop. Concurrently, we wll I have developed te^tehlng programs for 
adult-child Interactions. Together, these will provide instruction" In 
Jthe areas of language, concept learning, motor behavior, self-help and 
^ socialization skills. ♦ ' ' 

The Errorless Learning Methodo lonv * e 

' : . ■ ^ 

This portion of the paper describes the methodology used to develop 
errorless learning programs for children with assumed severe develop- 
mental retardation and attendant multiple handicaps. The workinQ'plan, 
IS to present child performance data on specific programs, and use 
children's deviations from 100!^ correct responding to Illustrate Kow .-^"^ 
their errors tell us to modify programs. The basic for4naf..Car adult- 

_ controlled programs 'closely follows one-whiph Tawney and Hlpsher"'tf'g7c)l 
developed for Systematic Language Instruction (SLI), a curriculum for 
.young trainable retarded children. Programs contain an objective, 
rationale, list of prerequisite behaviors, and materials needed to 
perform the task. If fhe child falls the pretest, he proceeds through 
Increasingly more complex stages In the program until he meets criterion 
foy the final stage and .posttests out of the program. Generally, the 

\flrst stage of thq program contains only the positive stlmuluC'and a 
teacher demonstration Is programmed so that Vf_ the child does respond 
and imitates the teacher's response, he will respond correctly. 
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The format for apparatus control led programs differs slightly from 
the SLI program format. A program objective is specified, children are 
adapted^ Into the Jearnihg booth, and their responses are recorded under 
spefcLfJed' condl tlons. Attainment of cri terlon. performance under one 
conoTtlon leads to the presentation of another* 

Children are required to complete a set of learning trials to a 
specified criterion in, order to advancfe to the next more complex step In 
a program. A learning trial contains three qomppijents.. 

a) (task request) ^ 



b) R frespon'se) 




' + . " 

c) S* (subsequent stimulus event, S Is a rdlhforcing event, S 

is an Interruption or correction of an incorrect response) 

- , 

Each child response Is recorded, and notes are^wrltten after an adult- 
child teaching interaction. This information, combined with the child's 
error rate, forms the basis for program revision. 

Three assumptions can be Inferred from an analysis of the compo- 
nents of a learning trial. That Is, If a child Is to respond correctly 
(a) he mast be under stimulus control, (b) he must have a response In 
his repertoire which Is sufficiently precise to enable the ^'instructor** 
tp discriminate correct from Incorrect responses, and (c) he has Remon- 
strated preference for relnforcers which wMl maintain responding over 
lofig periods of time, on a sufficiently lean scb<?dule to demOnstrat\e 
that success or failure Is a function of teacher or program error. It 
Is necessary to establish that children attend to Instructional stimuli, 
that they do have a sufficient response repertoire, and that they will 
work consistently during the course of Instructional session. There- 
fore, curriculum development act ivi^^JiierB Include programs to document 
that the assump.tlons have been mc 

The following programs presWt data on machine and ^dul t-controlled 
teaching programs. They Include oescr I p.t Ions of programs to establish 
stimulus control, simple response repertol re ^ul Id Ing arid relnforcer 
selection, as well as" rudimentary programs In inath and readlrrg behavior. 
^The data presented here was generated In. the^ learning booth, from Indi- 
vidual sessions In the classroom, and from home Instructloh sess Ions. 
In each Instance, attention Is drawn to the analysis of children's 
errors as the basis for ;3ur curr^culum revision efforts. I nXshjip lest 
form -- here are some of our programs, this Is how children retspdnded to 
early versions, this Is what we learned from that experience, fimd this 
Is where we have^gone from that point. While we tell that story.,_we 
also Intend to emphasize the generally high correct response r§te^ of 
our chljdr^. as documentation that children with assumed developmental 
'i^^^^^^^ysaSSJE^^ when conditions are arranged'To Increase the pro- 

, bablllty of correct responses. 
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Programming Control led Antecedeht . " % . ^ i , 

and Consequent Stimulus Events , * , . 

Rginforcer evaluation * There are numerous ways to determine a- 
child's hierarchy of relnforcer prerferences. If a child Is verbal, and 
has a large experiential ^repertolre^ one can simply ask him to state his 
preference. The relnforcer .preferjfence program cl^^cribed here -employs a 
systematic evaluation of relnforcer preference, conducted under highly 
controlled conditions with chlfdren who cannot state preferences, and 
who Initially appear to be nrtonr^inforceable. The procedure was based on 
the assumption that preferred relnforcer^ wJ 1 1 generate a higher response, 
.when a variety of reinforcers are made available to a child, one at a 
time. 

To determine relnforcer preference, the child was placed In the 
learning booth for dally ten minute sessions. A relnforcer was dis- , 
pensed by an adult or with an MSM dispenser, contingent upon a press of 
a universal lever. * a 

Da'ta for Mark D. are shown I.r> Figure 1. Mark Is 6i years old. 



Insert Figure 1' about here, 



He and Ji'Is twin brother have been In the project for two years. He Is 
assumecTto be severely retarded, is ambulatory, is not toilet trained, 
feeds himself with^a spoon, and drinks from a cup with assistance. He 
emits. S^Qm0 babbling sounds and e/ngages In Isolate play when left alone. 
He bas little attending behaviors, and grabs or throws tnaterials In 
Instructional sessions. He was described by staff as "nonrelnforceable" 
during adult-child Interactions when he entered the project. * 

cw At the beginning of the program, Mark's Interactions with the 
apparatus were limited to one or two responses, usually emitted at the 
beginning of each session. He occupied the remainder of the sessJon Ipy 
crawling around the room or kneel ing'^at the door and rocking. Many 
re in forcers were use<i In sessions 1-2^, but none succeediad In Increasing 
the response* rote. ^ i, 

Beginning with session 25, the procedure was changed. Subsequent 
to each response, a box which contained a variety o-f reinforcers was 
presented to him. Gradually, Mark's response rate Increased. On session 31, 
the single relnforcer ava^labllty procedure was reinstated. M&M's were 
used as reinforcers as these stimuli were most preferred during sessions 
27-30. By session 38, this reinforcement was maintaining a stable rate 
of performance on an FRIO schedule. 

Mark's data^^how an Interesting phenomenon. After severel sessions, 
of. MSM reinforcement on an*^ FRIO schedule, cereal (shown to be Ineffec- 
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tlve In sessions •15-24) was reinstated as a reinforcer. After a brief 
decrement In performance, his rate^ i ncre^ased to the level establlshrerf 
with the M&fVs and on pne occasion "exceeded It conslde|ab.ly . 

This example Is Illustrative of one child's performance on a rein- 
forcer evaluation program. Although the procedure was cumbersome with 
^respect to'the total number of sessions required to identify the first 
reinforcer, it provided a starting point for a qhUd assumejKto show no 
preference for food relnforcers. The shift to a selectTon procedure 
appeared, in thls^ instance, to be more effective than spiresen tat I on of a' 
single potential reinforcer... 



Schedule Shifts • - ' 

Tiie first requirement pf a successful automated program tsvthe 
establishment of contlr^tiou^^ chi ld-apt>aratus interaction. Javfney (1972a) 
suggested a method for generating this ^type of behavior by^tartlng 
children on a CRF, then slil^'tlng t6 with leaner ra*tIos, then VI jf 
schedules to. lnsure a, durable and stable rate of responding. The pro- / 
gram described below v^as an' attempt to Establish tlie first part of ^he^ 
sequence outlined above, Fl^, schedule controls ' i , 

This program was carried out In the learning booth, a 10'. x l8* 
room which contained a human test console (BRS/LVE model HTC603) . For 
this program the Interface wps filled with blanl< (white) panels, except 
for one panel whlch'^held a universal lever, and one panel which con- 
tained 3 stimulijs lamps- ^ . 

V_ Data for onl^ child, Jenny, are sho^a In. Figure 2. Jenny Is 11 

years did and a triplet:. She has been In the project for 2 years. She 
Is presumedvto be severely retarded and cerebral palsied with slight 
paralysis of the left side of hef body. She Is ambulatory gnd partially 
toilet trained. Her verbal . behavior Is limited to "IW and "Ah** sounds. 
When left alone, she engages In Isolate play behaviors. When she first 
received indiv^idual Instruction, Jenny was likely to throW the materials 
clear the table with a sweep of her arm or try , repeatedly to get out of 
her chair and leave the situation. 

Jenny had .^received training on Increasing FR schedules in earlier, 
sessions (not shown here) • Schedules were incremented by one unlt^ from 
CRF to FR25, over 25 sessions. Dally records showed thai she responded, 
re?liably, but nat differentially across schedule changes. To determine 
If she was discrlmlpat Ing schedule shifts, a ser.Ies of abrupt schedule 
sl^fts was .programriried. The^ sequence of schedule shifts is noted In 
Figure 2. Shifts were made only after performance had stabilized on th^ 
schedule in effect. Stabilisation was defined as less, than 20% vari- 
ability across three consecutive sessions. ^ 



Insert Figure *2 about here 
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The data show that a different rate of ^esppndlng i^as associated 
with each reinforcement schedule. Specifically, th^re w'as an Inverse 
relationship between rate of relnforcerrienV and rate of responding. This 
would suggest that Jenny was under schedule control, and that her be- 
havior was controlled by the rate at which reinforcements were- del ive red. 

Data from a number of children Inclicated that the stable response 
rates typical of VI schedule of reinforcement were more difficult to 
generate than had been expected. These OBta suggest that the estab- *• 
lishment of schedule control Is dependentron careful attention to sched- 
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Repertoire Building Programs ' * 

Children must respond to doculnent that they have or have not le&rned 
a specific instructional taSk. In the case of children with Hmlted 
vocal behavior; it is necessary to build or shap6 a variety of motor 
responses to .substi tute for vocal responses, . unti 1 such time as an 
in'tel 1 Iglble vpcat repertoire is developed. The most basfc level of 
repertoire building requires shaping random arm and hand moverrfients Into ' 
systematise 'attempts to hit, slap, push, or pull g simple lever, button, 
Oi^press panel. At a more refined levels a child may be required to use 
a/polnting response to identify a specific object In a stimulus array, 
or to complete an.actiorj at a, teacher's request. Thus,, the ability to 

•'touch,** "gWe me," "^how me the ^ or "put the in the ^ . /' 

requires ayllmited repertoire of motor responses, which must.be deve- 
loped ^s a prerequisite to-^particlpatipn \rx instructional activities. 
The format for the programs described ln»t|ils session was based on tf|^e 
"touch," "touch another" lesson plan's included as prerequisite skills In 
the Systematic Language Instruction (SLI) program . (Tawney and Hips.her, 
1970). Altho\jgh those programs wfere developed for "ydElhg, preschool ^ge 
tralntible retarded children," they proved to be too complex for children 
with more severe handicapping conditions. Those program revisions led - 
to the development*" of the following more highly structured programs. 

The touch serial . The Touch 1, Touch II and'Touch Another programs 
described are the. first revisions of the SLI programs, and are referred/ 
to as Stage I progf^ams, the descriptor for programs In the earliest A 
stage of developnient. Programs at this level are. developed on^ a slng.le 
child, and are usually characterized at th<^ outset by a high error rdtC/, 
which declines with subsequent program revisions.* V/heh a child meets 4 
specified criterion' (usua I ly ,80!S correct), the revl^ey program M s beg^ti 
with another child as a Stage II program. ^ ' ' ^ , ^ 

' . ^ ^ * ' , ■ . ' - // 

Brad's data 1 1 lustrate problems c^ia racier Istic In the Stage 1/ 
process. Brad^ Is a lOi year old male who has been tn the project^yli 
years. His medical diagnosis Is severe mental .retardation with ^com- 
pan^ing^ handlcaps;of "visual Impai rment, .pii Id microcephaly qnd e^ctesslve 
drool Ing.'/ HI s verbal behavior consists of two spontaneous l-ntell Igl ble 
vocalizations, "NAH," and 'DA." V/hen he l»s not performing a task , or 
Interacting with another child or adult he engages In^ self-stimulatory 




behavior (fingers in mouth, face-slapping and rocking). He responds to 
task requ9Sts and will perform a task when presented th verbal p/^aise. 
and juice or water. When this program was begun, Brad*s behavior In'' 
instructional sessions consisted of rocking, rolling his eyes and hitting 
his chin with his fists. . 



Insert Figure 3 about here 



Brad's performance on the fouAh I (Stage ^1)^ pj^r^gra'ni js^ shown in. 
Figure 3. piece'aVe seven steps Irt this prpgramyas .shown on t+ie ^b- 
scl ssa. of/[fhe graph. Each step I s7prusum;vb1y mpffe complex than %i)e ' 
last, and a child must meet critfer on "1)1:3? ojie step before'progrepssing' to 
the i:iext:. Again, criterion for ea^^h sjtcp Is.usuall^y defined as ji cor- 
rect responses In a set pf n 1 tk-ials.. The oN,gTnal crIteMon on this 
program was 9 correct responses in/a^set of 10 tl^r&frs Cth^ set of trials 
referred to In Figure 3 ^s response blocks and';lhown on* the ordinate*) - 
If Brad met criterion on the f I rst p^cgsentafron/of eacK.sfej^ in"' the ' 
program, *h Is graph would contajn 7 response bloct^s, and vTould be repre- 
sented by a set of linear data pornts. .ThatfJs, bl5 'cri t^rlon perfor- 
mance would Increment him one ^tQp vertieally, arJti bge step horizontal ly, 
However, ifaVchlld never met criter ion, \and* a, "program was continued^' 
indefinitely, iVIs performa^nce' would if^ represented" by' a continuous ^ ^ ^ 
horizontal I fne, paralleTto the ordjnate, aji'd ^xtendlng l;n4:o Infinity. 

would increment only'on the oi-dlnate,; Snd additional Instructfon ' 
wouW be represented by add,U'>^f^^ re^onse^^) locks. Figure ^ §hows twd 
thearetical. graphs of resppnsejgr* on-a^ step^pr^Qgran}.. 'The brbken. Jine 
sj/ows that critdrlon v/as snpet at^eao'ff^^tefp^,. while ^the unbroJ<ef) line 
indicates failure through a sdrles.of response 'hi <5cks. * 
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Inspect/oh of Figure' 3 s^iows t4iat Brad^ s per€<?rmanc;,<j >re(ir^sents^ 
neither of /he theoretical limits, 

y The/terminal ^behavior fbr tbi s. program Hquired Brad to touch 1 
object When only V'object wasjplaced .In front Of^lm. , different ' 

^ject/v;6re used, and were preser>ted In varying orcler*. A prompt (phys- 
ical ii^s I stance In compel et I ng * the motpr response) 'was Introduced In 

1, and gradually faded out af ter S't^p 4. Brad/completed the' first 
k s^eps oh Day 1 without error. Instruction was begyn at S^Sp-N^to"- ^ 
Day 2, and Brad repeat-ed Step^ without e/ror, but failed to^mee^Vri- 

erion without the prompt. Hewas returned to'Step 1, -faken 
'each step, and met criterion on Stgp -5 during Day 3^ after 127 lecS/rn 
trials, and 121 correct* responses. ' ^ 



. During the first 1'3 response blocks, Brad was presented with the 
same Stimulus (a^block) on each trial. After he had met criterion, he 
was.returned.to Step 4, and went through a series of trials with the 3 
oth^r stimulus objects, with no additional errors. 

Brad was reinforced on CRp* through response block I9. Then, two 
additional Steps (6 ajid 7)- were added to the program to shift the sched- 
4jle of reihforcenijanr In an ^attempt ^ to solve a problem related to differ- 
ences In p^re-posttest and Instr.uctIonal 'procedures. That Is, typically 
no :reInForcement is, given Ini^pre-ppsttest trials, but Is given on every 
lhsj:ructional.;trlal . The difference between these two procedures is 
assumed to c^use error§ in chi Idren^wi th fragl lip repertoires v;ho are 
being rieinforted on rich, e.g., CRF, schedules.. Thus, for Brad, Steps 6 
afiU 7 F^pres^nt shifts frqrrt CRF to F R2 and then FR^.- 

^ > . ' 

DLrad completed the progratp 1h 217 trials with 955^'correl:t responses 
Thre^., prog ram modiricattons^WGrfe made before tlie program was implemented 
In Stage^ I wal Idation; .one fadfng step was d^l^ted, the criterion was 
reduced ?rom' 9/10 to 5/6 correct responses, and the, $^chedule of rein- 
forcement was changed* * ^ . 

.' ' . . . • t ' 

Bra^l.'? perrormance on the Touch J I program is shown In Figure 5. 
The termTnal be^havior for this program /equi res that a-child touch each 
of four blocks, pre sen tjSd bne'at a time. In each of ^dur different 
positions In front of'h'lfTf. Ths program di/fers from Touch I In that the 
Stimulus object fn Touch I is p^laced^ In one location^ (center) , and In 
Touth 1:1 It is presented front; back, , left, and right of center. As 
shown, Br^d prQgressed^through this position and object alternation ) 
program with a high peVcent of correct responses. 



I n$e/rt^Figure 5 about here 



Reinforcement was administered on GRF, until response block IS*. 
The'" reraa Injng steps represent schedule shifts to FR2 with all four 
^objects then FR5. When thi's program was revised for slage f I' vail- . 
datloh, the criterion was changed fi^om'9/10 to 5/6,' the schedule changes 
were deleted, and the procedure was changed so that -a child went through 
all position alternations v/lth one object, before the next'object was 
Introduced. It v/as noted that Brad would have completed the program In 
approximately 55 trials. If the criterion had been changed early in the 
program and If the schedule changes had been deleted. Tills Information 
was ga'Ined from an analysis of claily records, wfilch showed that errors 
never oc<^urred before the 6th trial. * 

. The next program in^he serle^> Touch Another, requires the-chlld 
to touch firs/t one then another object when t\^o or more, stimuli are. 
presented simultaneously. Another Is defined as any object except the 
one Just touched. The program contains 7 steps (see Figure 6). Two 




stiinuH are presented In Steps 1-3, although the teacher initially 
covers one stimulus wl th her hand In order to decrease the probability 
of an incorrect response, then slowly renioyes her hand so that a two-., 
choice .discrimination is required in Step J* In Step 4, no assistance 
Is proyldedrf At response block 4l , cr 1 ter ion ;^as char;iQed from 9/10 to 
5/6 because tff repeated fai lure. BJ then passedf Step Vwith the 5/6 V 
criterion at the.^lst response block. Two additional blocks were Intro-' 
duced in Step S* I n^ Steps 6 and 7 the A stimuli, were presented with two 
schedule changes, FR2 and FR5. Obviously, Bfad was unable to complete 
the task when he was required to make the twp choice discrimination • 
without assistance. Di/ring Response blocks 11-14, he was f^einforced 
whether he touched the correct block first; or touched the jncorrect 
stimtilus, then\ touched the correct stimulus. Again, daily records ' 
showed that he would have progressed to Step 5 tluring the second day of 
the program if the criterion had been 5/6 rathe\ than 9/10. Conse- 
quently; for eacK program in the Touch Series-^ the criterion was changed, 
and 'strategies v^ere introduced to reduce the differences between pre- 
postt^ests and Instruction. V 



Insert Figure 6 about here 



I' Programming efforts with Brad have Been used to 1 1 lustrate problems 
in Stage I of program development. Stage I I data on the Touck^ Series 
rs represented by the performance of Mike (Figure 7), a 64 yeai- old, 

enrolled in the project for 2 y^ars* He has been medically dia^fiosed as 
severely retarded, has some di scriminable speech sounds and word^^ some 
self dress ing^apd eating ski 1 Is, is partially. toYlet trained, slts^on a 

j^chair throughout' an Individual program (approximately 12 minutes), ffe^dsr 
himself wl-tn a spoon, approa\:he^ adults for physical contact, and sohieH 
time;? tespoUds to task requests presented by adults. When Hike first 
received instruction In individual sessions, he was likely to grab or 
throw materials, cry, get out of his chajr and run a^Und the room,^nd>^ 
avoid eye contact with adults. Prior to entering the Stage U Touch 
programs, Mike* received A56 trials of a rudimentary program. However, 
when'more than one object was placed. In front of him, he grabbed apd 
threw objects and responded inconsistently. 

Mike v/ent through thefvEg^eh I and ries wi thout ef¥or. In the 

Touch Another Program, he met cf Tterlon on Sleps 1 and 3 (twd stimuli 
^present) jn 5 response blocks during Sess^ion 1. ^ 

When 3 stimuli were presented at Step A, Mike responded below, 
cri terion and hi.s teacher dropped back one step. " This strategy was not 
successful so an alternate strategy was introduced which allowed Mike to* 
self^correct his error. Mter response blocks 13, and 15, using this^ 
strategy, he met criterion, then went through the final step of the 
program ^without error. Having met criterion on these prerequisite 
skills, he went on to the" Object discrimination program, described in a 
following section. 

" n ■ . 



, Tf^e '^giVe meV. prog ram . While the touch response en^^bles a child to 
rdentify a specific object in a stimujus array, the»'*pick up" and "gi've 
me'* responses enable a. chi Id to hand a specified obj-ect to the person 
requesting i,t, a common response in the environment of a young child. 
The data on the "pick up" .program were obtained from the»interacti.on of 
Jenny, with family members in. a home instruction program/ This program 
was initiated after Jenny, who has previously been described, had gone ^ 
through an intensive rcrsponse shaping process which req>jired increas- - 
ingly finger responses to a universal iever, palm press, push ^button and 
press panel • - 

The terminal behafvior of this program requires that the child pick 
up and hand a ball or block: to the teacher,- upon request. This program 
consists of a set of 11 steps, which are considered sub-programs, each 
presumably' more complex than thie previous step* To meet criterion on 
the first step^ the child is requested to give an object to the. teacher, 
after it has been placed in the chi Id's hand. The task is changed so . 
that the object is placed on a table, later a different object is used, 
and then two objects are placed on the table simultaneously and one is 
masked to prevent the chi Id from touching itp The mask (the teacher's 
hand) i-s gradually removed, more stimuli are added to the array, and the 
task is arranged as described for the terminal behavior. Jenny's per- ~ 
formance is shown fp Figure 8. , ; 



Insert Figure 0 abaut here- 
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Thefe^ response shaping programs illustrate the number of stfeps 
pitogrammed to enable children to respcmd without a high percent <st| 
errors on increasingly more complex tasks. Object and position alterna- 
tion trials are built into each program to avoid esitabl ishment of inappro 
priate error patterns. When children have a small repertoire of these 
motor response?, they have the prerequisites to engage in language, math 
and concept learning programs, such .a$ those described in the next 
section. , 



Complex Concept Development Programs 



Visitors to our project hear many "Touch 'Ti^Uch another 

"Put the \ _^ in the ," "Give me _" comm^iids. Those who focus on 

the first part df the t^sk request are likely ^ conclude that an in- 
ordinate amount of time is spent shaping motor responses. Thosie who 
attend' to the last half of the request and to the ^^stimulus ^rr*ay arc - 
more likety to attends to the concepts which are beihg taught.^ The 
programs in this section show problems related to sequencing of complex 
instructional tasks, i rtc I udina object discrimination, (identification or 
concept learning) , reading an^math, behaviors. / 
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Object discrimination ^ Earlier sections of this paper have de--.\ 
scribed strategies to establish behaviors^^which are considered importa^n 
as prerequisites to ^*ax:ademic*V instruct ion! Similarly, the development 
of a repertoire of known dbjects ahd actions i s considered prerequisite 
to the. development of language. . y 

The basic format for programs to teaph qbjiects, or labeliKg,t or ' 
concepts, is take© from the object discrimination lesson plan of the SLJ ' 
curriculum. That format, as described earlier, enables a child to 
utilize a motor response if he has no intelligible 9ocal behaviors. 
Materials are presented in stimulus arrays in sufcii a fashion that only 
•Mrtsf^ces** of a concept, or S^'s are presented initially, to insure 
tbat if a child responds, he miist respond correctly. Gradually **noJ: 
instances'! or S^*s are faded into the stimulus array so that a correct 
response represents discrimination among objects or events. Generally, 
a variety of stimuli are present when a child i*s posttested, and are 
arranged, to preclude responding to irrelevant cues such as color, size, 
positioh, novelty, etc. Just as the SLI 'Touch" program was expanded 
for use'wlth children with more limited functional levels, the object 
discrimination program waS\^mod if led, for lower functioning children. 

The first revised program was presented to Mike, described earl ier, 
whose performance is shown in Figures 9 and 10. He responded correctly 
(touched), v/as placed directly in the stimulus array In $tep 3, and 
error occurred. Varying placement of SA»s did not result in criterion 
performance, nor did other similar procedures. However, when was . 
placed at the edge of the table and faded into the stimulus array, in ' 
very small steps, Mike met criterion, responding correctly to 11% of the 
151 trials, hi s performance on revised programs is shown in Figure 10 
on a program to teach cup and bowl , both functional objects In the 
environment. Performance was below criterion on Steps k and 5 (cup) and 
Step 2 (bowT). This was corrected by repeating the demonst rat ipn-^ task 
request sequence. Teacher error occurred v;hen Step 7 of the biowl lesson 
was skipped. Again, crrtefion performance was established when the 
teacher repeated the sequence. 



Insert Figures 9 and Ifl about here" 



Mike was pretested on the Touch I, 11, Touch Another and Object 
.Discrimination concepts after the summer recess, to determine the extent 
to which initial learning was retained^ He failed the pretest on Touch I, 
I I and then Touch Another (as shown on Figure 11),^ went through Touch I 
and 11 programs meet tng criteria on each step. He met criterion on 
Touclj Another with few trials (5&) and responded without error on 86% of 
the trials. He passed the pretest on object discrimination block but 
failed the' cup pretest. . * 




/ 



Insert Figure 11 about here 



' The S^'s in the program were unfami liar objects. After ftike met 
criterion on block and cup^ both objects were included in the same, 
stimulus array to determine if he cotrtd discriminate block from cup . 
'Touch cupV ^ or "Touch bVoc1<* ' tasks were alternated, and he responded at 
chance. Analysis of his response^ patterns , led to the -Inference that 
there were multiple reasons for failure* Analysis of the stimulus array 
revealed that^ due to program error, a numeroslty cue was present. The 
posslbll ity was raised that Mike was not attending to the teacher's 
verbal statement, but to other cues. A modification of program design 
changed the numbers of Items used In ^program, to resolve the first 
problem. The letter was changed by masking stimulus materials j to 
Insure that chl Idren attended to task Vfe^ue'StSl 

Reading programs , Reading and niath are generally conslderea to be 
highly developed forms of language behavior, thought to be beyon^ the 
capability of children with assumed severe developmental retardation. 
As views change with reslpect to 'the developmjent of human potent I al , 
instruction In these "academic** areas is seen as valid and functional . 
However > because of the complexi ty 'of the t-^sk, it seems that Bruner's 
(i960) assumption that anyone can be taught a form of any concept effec- 
tively \ylll be most sorely tested in these areas, . r 

The scope of development for nn errorless learning rpacfing program« 
begins wi th the prerequisite behav Ibrs which have been described Here 
and is to end presumafbly with a,."readlng'*- repertoJ re sufficient to 
enable a child to enter existing redding programs. Several different 
|ctivi ties' are currently In progress to design stimuli and apparatus for 
reading programs. Table 1 shows a tentative set of behaviors which may 
be considered a preliminary list of prerequisite ski 1 Is and reading 
performances derived from a task analysis of reading behavior. 



" " Insert Table 1 about here 

' ^1 • 

As one component of an automated reading program, children are taught to 
interact with s.Imple manlpulanda to develop' prerequisite behaviors. 
Prel Imlhary match to sample activities are designed to be presented on a 
9 panel matrix, similar to one described by SIdman and Cressen, 1973, 
and on a 6 panel (1 sample, 5 match) interface described by Bijou (1968). 
A match to sample interface will be designed to approximate the size and 
shape of a pre-pr Imer'', for automated reading comprehension activities. 
Concurrently, reading programs have been developed for adult-child 
Instruction, and some rudimentary attempts to teach reading have been 

A. ^/ 
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attempted. Data are presented wh4ch were\ pbtairtfed In an adult-chi Id 
program to teach components of reading behWior feo Lafaithia, a Down's 
child who attended the program for two yeai\;5. SHjfe Is toilet trained, 
feeds herself, emits a number of phrases, of whi tray some are functional 
and others are not. She interacts appropriately iV g^'^i^W and individual 
Instruction, seeks adult interactions but rarely i^t^eracts with other 
children. ' Vx ^ ' 

The components of this reading program areVsHawn fn Table 2. 



Insert Table 2 about here 



This version of the program contained six sections, 31 steps and three 
major activities: visual and audi tory discrlminatfon, and a match to 
sample task.. In the first section of the program, 1A (Figure 12), 
Lafaithia was simply requested to touch a card, S^, representing the 
word chai r . The card was then positioned at random bn one of eight 
squares on the periphery of the nine panel matrix unol 1 criterion was 
met. Then, each cell was filled with blank white cards In Steps 2-8. 
After each panel was filled (1 word-7 blank cards), a qardwlth a word 
on it replaced one blank card (S -) , so that after 7 fnorie steps, Lafalthii 
»was required to discriminate the word chair from 7 other words in the 
stimulus array. Criterion was 6 consecutive correct responses on each 
of the 15 steps In this section of the program. An ,addl ttonal 1$ steps, 
section ID (Figure 13) were presented wl th an auditory cue. Sections ii 
A and B represent the same procedure, but with another S^, the word cup, 



Insert Figure 12 about here 



, Lafaithia made few errors, until 2 S^'s were presented In section 
lA of the program. Figure 12, when an indl scrlminate response pattern 
became evident. She met criterion for Step 9' In thq fl^^st session, 
after a time out. procedure (loss of teacher's eye. contact) wa^ Intro- 
duced subsequent to an Incorrect responses. She pkrogresised through the 
remainder of the program wl thout error {Figure 12), and performed simi- 
larly on section IB, auditory discrimination {figure 13) • She met 
criterion at each step on each program wlth^ord 2 (Figures 1^ & 15). but 
when both words were presented -(Section III, steps 16-22), mu»ltlple* 
errors occurred (Figure* 15). The program was modified to present each 
S^ for a block of trials rather than alternating S^'s In a random se- 
quence.' Alternating blocks of trials lipltlally consisted of 15 presen- 
tations of each word^ but were gradually reduced In steps Of 15, 10, 5 
and 1 (Steps fGA, B, C, and D) until random alternation (Step 16E) was 
relntrpduced apd criterion was met. Ldfalthla then*qulckly met drl- 
terlon on Steps 17-22 as S^'s (7 other words) were added to^the periphery 



Insert Figures 13, 1^, and abouft here 




Figure 16 represents performance on match to sample task. The 
picture corresponding to wordj, chair, was place<i in the center of the 
:m^.trix* The word chai r *was then placed at random on one of the eight 
pahiajs on the peripTTery. The picturethan became an Sd for touching the 
word chal r (Step 23). After the criferion of six'correct touching 
responses in a row was met, trials for Steps 2^ through 30 were begun. 
After each set of trials, another word was added to the art-ay so that, 
when she reached or i ter ion, Lafalthia ^w^s selecting the word which, , 
matched the picture from a stimulus array of C words. She completed the 
program with 3(y% correct responses for word] and 90% for word2 (Figure 17) 

Insert Figures 16 and 17 about here 



One series of steps, i n^foduct Ion of blank cards, was deleted 
before she enter^ section k. This shortened the program considerably • 
The program shortened even more when the teacher decided to skip the 
last h steps of Section V for word2^ and termi nated Section V of the 
program after word2 presented >i th only three other words. This 
decision was made because Lafai thla'>/as responding at a rapid rate with 
few errors. However, this decision clttl not take the task requi renjents 
of. the next program step into account. Subsequently (Figure 18), the 
consequences of this decision became* evident . 



Insert figure 18 about here 



V/hen the picture of cup and chair i^ere. alternately placed In the.; 
center panel of the matrix, Lafalthia was required to touch the word; Aup 
or c hai r , with 1 to 8 words presented In the outer panels of the matflxV 
The procedure for fading S^'s to random a<lternatlons (previously de-^' 
scribed Step 16A, B, C and D) was employed. Although Lafal thlajnl- ; 
tially progressed through Step 31^^, she began to engage Ih a Variety lof 
off fask behaviors and failed to respond correctly when the teacher 
probed performance on Step 310. A two second delay between present^j: Ion 
of the sample and ihe match Ing stimuli v/as Introduced, with little 
success. The orlgpfnal orddr for presentation, Step 31B, was reinstated 
but failed to Improve performance, so three alternate strategies were 
employed: * » 
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1. She was required to -touch the sample (picture) before selec-* 
ting a word. * . 

s 

i. An auditory cue was given when the sample was presented, e.g. . 
'•Cup* or ''Chair'' when presenting the picture cup or chair. 

3. iio primary reinforcement was^^iven for a self-corrected In- 
correct response. 

\ 

The terminal behqvlor was not reached in this program, despite the 
strategies used to regain stimulus control, and attempts to utilize more 
powerful relnforcers. Lafalthia left this program for a public school 
placement and further program revision ended. 

In summary, the data presented g4ve exartiples of: 

1. Lois^s of stimulus control due to allowing repeated error 'to 
♦ occur. 

2. Loss 6f stimulus control due to programming error,. e. 9* skipping 
step^. / , 

3. Ho>^ precis^ programming cpti overcome error, e.g. fading In of 
random alternation. 

h. /Hecessity for systematically planning relnforcer change so as 
/ not to satiate S. 

It Is also evident that thi^ program was based on too many erroneous 
assumptions. Lafalthia waS assumed to be able to discriminate among 
picture stimul i , to Identify object-picture coorespondences, ^and to- 
discriminate among selected word stimuli. None of the assumptions may 
have been valid and, again, more preplse programming sequences are being 
developed (Table 2) to Insure that all the assumptions can be tested. 

Math programming . Hath/ concept learning Is considered a complex 
form of language learning. As such, the development of a language 
repertoire Is considered prerequisite to the learning of number concepts. 



Insert Table 3 about here 



A prel iminary set of math tasks Is listed In Table 3f along with 
the behaviors required to teao$ the tasks. The data shown In the follow- 
ing examples were obtained In acjult-chi Id Interactions with children 
whose functional level Is more representative of children often found In 
public school "TMR'^ classes. Each child, as noted, had a history of 1-2 
years In the project and had a highly developed language repertoire, 
though not necessarl ly an extensive repertoire of useful vocal behavlop^ 
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Based oYi this information, a first sequence of math programs for number 
concepts 1 to 5 was written. However, as 'often happens, too many as sump 
tions were made about children's competence; and It was necessary to 
revise the program tb Include strategies to establish stimulus control. 
Kathy's performance 'Illustrates the response patterns which led to the 
downward revision of the program (Figure 19). 



Insert Figure 19 about here 



Kathy Is 4lx years old, presutiied to be severely retarded and has 
been In the progfam sporadical ly^or a year and a half. Shq'sponta- 
heously uses a few words, is toilet trained, feeds herself and follows 
s\|mple tasks request. Kathy respojids fairly well- In an individual 
Irtstructiona) setting but does not interact well in group situations. 
V/hen she is unable to meet demands In instructional settings, she cries 
and screams. In fact, when she first entered the program, crying. and 
screaming consti tuted most q/F her behavjoral repertoire. 

The objective for thq first program required that IWthy match two 
colored one inch cubes to two black one Inch squares orTSj' x V white 
cards in response to the^ task request. "ICathy, puti two on 'two.'* On the 
pretext, four correct number cards (the concept being taught) and 12 
incorrect number cards (3 each of non-concept numbers) were present In 
the stimulus array. 

During the first ses^Ion^ Kathy failed the pretest and stage 1, 
vihere she was required to respond to the task request by placing the 
cubes one at a tltne on two one Inch blank squares on each of four 3'* x 
5** nlimber cards. Her performance was marked by non-attending, block 
stacking, shuffling of the cards used In the program and superstitious 
behavior such as hand clapping. 

^ fii fading strategy was employed, starting wlth'only one correct 
stimulus card present, ajid fading In other cards one at a time. After a 
set of response blocks (50 trials) liathy met criterion on step one, and 
on step two, which faded four additional number cards with 1, 3» ^ or 5 
one Inch squares on them Into the stimulus array. 

A probe procedure was then introduced to determine If Kathy met the 
terminal criterion. This procedure required Kathy to perform as re- 
quested on the pretest. The stimulus array was rearranged a total of 
four times, with four task requests given for each arrangement. Kathy' 
failed to meet criterion, and step three was, taught. Again, she was 
required to place the cubes, one gt a time, on each of four cards con- 
taining two black one Inch squares when given the task request by the 
teacher. The position of the stimulus materials (C number cards) yias 
different from that of step 'two. All eight cards were presented at the 
same time, fading the non-concept (1, 3$ ^, and 5) cards Into the rpw of 
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number two cards. Kathy failed to meet criterion^ The non-concept 
cards were then faded into the stimulus array, then Introduced, one at a 
time, In random positions until eight cards were present. 

Kathy met criterion on two of 'three position changes in ^tep three 
but only after a lengthy ^set of fading procedures was introduced. As 
^Shown In Figure 18, she required 100 trials In six sessions to partially 
complete step^three. Had she met criterion on steps one and two and the 
portion she completed on step three, l\athy would have had to respond to 
only 28 task requests. 

Her performance led to the assumption that a stimulus control 
program was prerequisite to Instruction. Following this assumption a 
program was developed to establish stimulus control so that 1-1 corre- 
spondence activities might be fa.cl 1 f tated. As a basis for further 
number concepts, stimulus control was begun with the concept one , since 
- materials for concepts two through five initially Involve the same type ' 
stimuli, black one-Inch squares. The task request was '*S, put one on 
one.** 

The first stimulus control program was presented to Joe, a six year 
old Down's syndrome youngster who had been In the project two years. He 
Is toilet trained, feeds himself and Is able to dress himself. He 
Interacts well with other children. Initiates imaginative pipy situa- 
tions such as "house,*' and appropriately makfes requests of adults. In 
an Individual teaching session, however, he usually con^pletes only a few 
task requests, then stgps respond i1ig. ; 

The stimulus control program required Joer to place 1" cubes on each 
of four cards containing a black trianglce, wl Ch no other stimul I (ire- 
sent. The size of the rectangle was Initially 3** x 5*' and was faded to 
/ a one Inch square In 10 stjeps with hO trials required to meet criterion. 
Joe went through 6 steps of the program^wl thout ertor In the first 
'^session (Figure 20), but made an, error. .in the first set of trials during 
the second session when he placed the cube outside the rectangle, and 
failed to meet criterion. H6 compieted the program wi thout further 
rror. However, the stimulus con troT program was considered too lengthy 
nd was revised by Introducing probes and by changing the. cri ter ion for 
a correct response. ' - » 



Insert Figure 20 about here 



This revised program was presented ,to Polly, a five year old Down's 
syndrome child who hras been In the project a year and a half, attending - 
half days for two days out of tl)e week. She answers questions with one 
word ' responses, uses complex sentences when Initiating verbal behavior 
during play with other children and Imitating adult behavior, feeds 
herself, but is not yet fully toilet trained and does not completely 
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dress he/self. She fbllows simple commands, seeks out adul.ts fn sltua- 
Jlons and prefers to play by hersel f rather than with other youngste'rs. 
I'/hen con ^on ted with Instructional demands, she often times out the 
teacTier, begJns sticking her thumb, and/or repeals statements such as 
••No, 1 3on(^t want to ' 

In this version of the program, where slze'^is faded from 3" x 5" 
rectangle to 1" squares, a probe Is defined as presentation of a stimu- 
lus card, planned for use In d later step of the program. If, for 
example, Polly passed Step 1 (3** x 5*' black rectangle on each ofJ\ ^ 
stimulus cards with ^ trials to mdet crlterjon) she received probe A 
^ (presentation of Step .6, a 2'* x 3i" black rectangle on. each <Jf four 
stimulus cards with ^ trials to meet criterfon), I f .sh6 passed, she was 
presented with the next (probe, B (presentation of Step 11, «a 1-1/3'* x 2" 
black rectangle on each^ixf four stimulus cards with four trials to meet 
ci^Jterion), Figure 21 shows that Polly, met criterion on the stlijiulus 
control program In 20 trials, without error, "passing frgm probe to 
probe. . . \, . ' 



, Insert Flgurb .ZI about here • ^ 

r r 

The final set'^f prografn revisions for stimulus control Is shown In 
Table 4. The materials were expanded to provide a more gradual fading 
of size where error was n^ore 'apt to odcur, the criterion was chianged to 
permit placement qf the cube within a parafneter around the fprm, and 
probe^ stages were Introduced which reduced the number of trials to 
complete the programs. ' . ^ 



Insert Table k about here 

( ^ 

\ Mary Beth' s performance on the revised math program Is shown In 
(Figure 22, Mary Beth Is ^ years old, Down.'s syndrome, and has been Iji 
the project for H years?. She spontanepusly uses words, some phrases/^ 
, feeds herself^ Is toilet trained, and folldws a 3 sequence command. She 
attends to task requests in an Individual jsesslpn but when given mate- 
rials and a task request will often *'hlde** the materials. Mary Beth was 
not In the stimulus control program. 



'Insert Figure 22 about here 
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^1 though she passed the, first step pf <he program, error occurred 
when four non-concept cards wfere introduced in Step 2 (previously de- 
scribedj, an indication that she was not under stimulus control. A Jt4me- 
pift procedure was used when she engaged in Inappropriate behaviors like ' 
hidli^ cubes, playing with them^ etc. This reduced the numl>er of trials ^ 
per session and therefore increased the number «of, sessions. After a ^'^ 
revised series of correction procedjjf'es was introduced she met c/it^icr 
at Step 2, The correction procedure initially involved a repetition of 
a demoh3tration but when error still occurred, the number of trials 
necessary to complete a step was increased as well as the crite.r}on. 
Jtary Beth then passed through the remainder of the program wi thout 
further errors. ' 

An additional stimulus change was made. in the next program (Figure 23)> 
by introducing a variety of objetts and re'moving the one inch cubes. ^ 
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Mary Beth progressed wi thout erf-or through a set of steps which ^ 
required ;her to place the small object, such as a chip, on a card with ^ ^ 
^the same stimuli used in program lA. A probe (the posttest for the ^ 
program) was presented, and error occurred. However^ since failure to 
pass a probe does not require repetition of a step/or'a return to a 
lower step, Mary Beth was presented with Step 7, which required that 
place the counting objects on the correct number cards with 12 cards 
present in the stimulus array instead of the 16 present in the posttest. 
Plateaus on Step 7 and the posttest appeared when inappropriate behavior 
was consequated with time out. 

Mary Beth progressed rapidly on the next program (IC) which re- 
quired her to'^place different counting objects within a black outline of 
a one inch square. 



Insert Tablets at)ou% here 



Table 5 represents tH'e revised sequence of programs!* tha£^roved 
effective. At this time, , data has been collected on programs I through 
VB. o 

The revised set of programs was presented to'TI/ila, who recently 
entered the program. She is five, has a repertoire of garbled speech 
sounds, rarely interacts with teachers, hits otb^r children and fre- 
quently takes toys away from thera. She follows compound verbal commands 
and functions successfully on gross and fine motor tasks. 
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Jnsert Figijre Ih ^out here 



Tina completed the stimulus control program with few errors, she 
progressed rapidly through program lA (Figure 2^) /which required that 
she place a one Inob ciibje* on ea^h of four concept cards, pre^sent wijth 12 
additional non-concept tbrds In the array. She weht through the remain- 
der of the progranis lo'lthat serfes (IB-E) without erroV, completing / v 
tasks which required^hejr, to place- a different object on concept card.s 

^ and systematically changed the color and shape^of the outline oo thd 
cards. \/hen her. performance, was contrasted with that of children on 

; early stages of the progrpm, It wais concluded that' programming position 
changes and. fading other stimuli into the array were significant factors^ 
inr improved Instruction. 

Tine pVjQgressed to the yes-no confirmative component of the' program 
which required her to respbrid *Ves*' or '*nd" when the teachel;- pointed to 
a group of objec^ts on the .Jtable- ancT asked *'ls this one?". Our Ing Steps 1 
and 2 (Figure 25) where only 1 object at a. time was presented as, the 
stlmul.us and the corredt respo^fise was *'yes,*' Tina met criterion. At 
Step;3*, the task changpd, and she w^s required to respond "no" for the 
•first tirne'^^ the teacher pointed to th% approf)rIate set of^ object?, a 
non-^oncecrt^roupin^ J ^ > ' . 

•Insert Figure 25 about tiere . ' 

She failed to meet criterion and asJidltlonal teacher dergpnst rat Ion's 
qf correct responding were programmed"; When, that strategy did not 
produce the desired response, the'objects Fn groups were removed, and ^ <> 
replaced with the materials used Ih previous programs. Then, the i?umb^r 
of "yes" cards In the array was Increased to insure respond j(ng to the / 
correspondence between the sfjoken nOmb&r and the number present on the ' 
c^rd rather than to numeroslty,. Ifv.th6 ta'sk^ request waa "1$ this four?", 
th^ child was, required to respopd td ^'concept cards (one) and non- 
concept cards with other groupfngs (twd, three, four or five). 

Error still occurred,- and further program' modifications were instl- 
' tuted.^ Thfb numtter of cards i^ the stimulus array was reduced to four 
for the first two steps and Incremented one' at a flme'tlll eight cards, 
were present (Step 6). Increments then occur^r^d to 12,. to 15 and finally 
to 16 cards presented on the pos^ttest^ As an'addltlonai strategy, Tina 
was asked to (fount the number of squares afteV ghe had mafde a correct 
"yes" response,. ' 
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Fevjfer ercors otcurreu at Step ^, and Tina met criterion on Step 5 
in one set of trials. Jue to teacher error, Step 5 was repeated in the 
next teaching session (f-esponse block 15).* In Step 6, the number of 
non-cpncept cards v%fas increased so that 3 cards were presented for the 
f I rst time. * * 

Up^.to this point, cri terion was TOO^ correct responding< In Step 6, 
criterion changed to 7 correct^ responses In a set of. 3 trials, and 
Incorrect verbal responses were counted as correct^ if self corrected 
within 2 seconds. Threie repetitions of this stage were required before 
the cr Iter ioYi was met. A probe, the posttest, was Introduced and failed. 

: In S'tep.7, a, ruimber concept not previously presented in the program 
was introduced, to/determine If generalization of the '*no'* response 
v{ould oc<;t*r at this time. Cards were held one at a time i n front of. the 
child and the. teacher asked »*l5 this one?''. The taSk'request .was pre- 
sented for twelve cards (four each of the different numbBr concepts 
incluaing the concept one).. Criterion at this point allowed for one 
err&r In twelve respdrfses. 

*' ^ . ^ 1 

t On ^tep^, another number cpncept was Introduced, but the number of 
card^ presented remained, the Same. Three^card^ of each of four concepts 
were shown one at, a time^td Tina and a '^es*' or "no*' response wps given. 

If the gprreot response was "yes ,** Tina' was given the. added task request 
"Cocmt^"" , ' / . 

; Tina thfen' glassed; the» post'tes*t, responding correct)y\15 out of 16^- 
times, i^Ith l6, cards presented. Since Tina v^ent, through the program in 
210 tflals, ;the program was* reduced in length ^nd alternate streitegies . 
emj^loyed/in S'tage-'^bne -wei^e bui It Into the'nexf versron of the prpgram. 
Addltlonar -tea^cher ^lemonst^tlorts and verbal prompts were added "into the 
earlier stepS of thre proyrim, facilitating gerferal i zation of the "no" 
respc)9>e'in the* later'steps- of ,the prograrfi^ • A second task request ''S, 
'count" was consi.stently useTd after a "yes" response and a fading In of 
"no*^ or 'pon-toncepts followed. , ' 

" The revised progratn was presented to Corey, a six ye^r old Down^^S: 
synd^rome'chi Id who has 'been In the project for a year and a half. He 
speaKs spontaneously and iri'^'ph rases, but Speaks very softly and of ten 
cannot be understood. Corey Is toIlQt trained, feeds himself, follows 
multiple commands, sorts by two attributes and traces his name as well 
as number?. He initiates activities and engages In plqy with hJs peers. 
Corey does not Initiate verbal interaction with adults unless making ^ 
request for a toy, food, or.some preferred activity, but he Is outgping 
with his peers, expressing his feeling about situations and giving task 
requests to others. [ 



.Insert Figure 26 about here 
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Corey cdmpieted the fir^t 2 steps ^(FigtHf^ 26) Jn the "y^^-no'* 
confirmative program In 1 session, without error. In Step 3» when a 
"no" response is required, a verbal prompt was sufficient to cprrqct his 
incorrect responses. He passed Step /i with no error when six cards were 
presented, skipped Step 5 and passed Step.^6, Jri whlch^O cards are pre-, 
seated without error. To this point, a "no^^ response Involved only the, 
number concept four. , . 

Cor^y^passed the, probe (posttest) In^hich 16 cards representing 
numb^ concepts one to five wer^ presented when gl^/en the task request 
"IsT' this one?". Corey was abVe to generalize the "no" concept to num- 
bers 2, 3, and 5 without having been "taught" to respond to these speo^i- 
flc configurations. 

^ The data presented In this section Illustrates a number of problems 
' occurring* in the development of an/ 'errorless" math sequence. First, 
the children disproved the hypothesis that thell- prior experfence was 
sufftclent to establish s^tlmuluS controTon' the math program. When 
error 9ccurred, the programs werfe expanded by addling additional steps to 
fade In extraneous stimuli In a more gradual process. In some In- 
stances, these phanges reihstated correct respOadJng, liut at the expense 
of time and, a large number of trials. To partial put numerousi ty.. cues, 
an .^xceedlngl^y large nuntber of cards were added to the stimulus ar^ray^ 
Program modifications are In progress to resalve thes6 problems, con- 
current with the testing of rote and rationale -cojjntlrlig activities. As 
each graph shows, program modifications generally reestablish criterion 
perforraani:^, but of ten. at the cost of effijclency. Resolution of^thls 
problenj 1$ necessary before the final currlcMlum Is effective and effi- 
cient. ^ * ^ 

' • ■ Summa ry \ . . 

" . [ * ' » n 

The. establ I shrnent of educational opportunities for children with 
severe and multiple developmental problems is not likely to be ari easy 
* tasK,^ihiU: one which can be slmpHf.led by providing data to document that 
sud^chlldren do have potential to learn. This paper has described one 
methS^ for obtaining such data, A concept, etrrorless learning, has been 
Identified as a potentially useful framework for programming environ- 
ments and events (curricula). As an al ternotive to trafdltlonal special 
edOfcatlon practices, procedures and Instrumentation from the operant 
^aboratory have been utlli2^ed to begin the development of curricula for 
chi Idren' presently called "sever'^ly retarded."^ Through the process of 
task analysis,, and carefu 1: arrangement of events (stimuli), preliminary 
attempts are underway to develop cui^rlcula for Infants and you^g chil- 
dren In language, concept deve lopmcnt, 'motor development , s^lf-help and 
socialization skills. .A programmed preschool environment has been 
dfeslgned and Ifrtplemented, and activities are underway to develop * home- . 
placed^appar^atus ; eyenrtually to begin Instruction within a few day of 
birth, and continuing into tlie rrilddle school years. 



Oata haye been presented-on samples of curricular activities from 
different components of a tentative curricula. In each exlample, the 
problems involved in the development of errorless program^ have been 
described; Program modifications, based on children's corjrect or Jar. 
correct patterns of errors, have been discussed. Since itj seems impor- 
tant that the behavior tajjght (oj not taught, as the casejmay^be) be 
specified clearly* -tasks and the stimulus conditions underf whicK they 
are presented have been listed rd^^etall. Slmi larly, because thefe is 
'often confu^n about what is meant by ^ severely retarded?,'' each program, 
description has inrd^luded a set of behavioral attributes 6f the child 
whose performance has been described. We would recommenid this procedure 
to otherKwho worl<f with children such as these, but feejf particularly 
obliged to do so s ince w^ work wi th children at different functional 
levels. ' * . ' I . 

There are undoubted 1 y» niinierous' lessons to be learried from analysis 
of child, performance as presented here. However , In tie context of what 
we were required to do when our programs did not produ& the desired 
resuft, there are some specific modi fications 4n our be|avlor that 
^shouTd be summarized. First, mak6 fewer assumptions aMut behaviors, or 
their absence, until they have been tested. Ant icipate|cfertain typical 
response patterns., e.y., posi t ion responding, and structure programs to 
reduce the probabil i ty that they will occur. '^Arrange stimulus materials 
with reference to how they will besequenced in the terminal stages of. 
the task;. Where* necessary, be prepared to shape a response re^Dertoire 
carefully and systematical ly, to insure that chi Idren have sufficient 
opportunity to demonstrate that they have learned what they have been 
taught. ^ 

A persistent problem, which, we have yet to resolve, is the pro- 
g;'arMmIng of reinforcing events so that children will respond consis- 
tently to a variety of instructional settings during the course of a 
typical school, day.. S imi larly we are currently determining the stra- 
tegies for structuring adult-machi"ne-chi Id interactions so that children 
who intial1,y learn with massive physical prompts from adults can become 
independent learners who sel f- initiate interactions wi th automated 
equipment, 'a final problem relates to sequencing of curricula, and 
environment and' programming activities, to insure that when children do% 
interact with "teaching machines,"- the curricula presented on them w^'l ' 
be sufficiently precise to allow others to leai'n with a minimum of 
errors. V/hen this poirif is reached, perhaps we will have some tentative 
answers to properly address the questions raised by Bruner's assumption. 
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student MB 



ERIC 



Object Discrimination - 
Stage II 



CUP 





9 




8 


a 


7 






0) 


6 




5 




4 




3 



I 




i 1 I I i i I i i I I 

2 4 6 8 10. 



2 Sesdipns 
50 Trials 
88% Correct 



BOWL 



9 
8 

7 



. 5 



3 
2 



Teacher Error 
"BIdpped Step 




I I I 1 'I I I i i i i i 



Response Bloct<s 



2 4 6 8 10 12 

2 Sessions 
57 Trials • 
79% Correct 



1st Training Session 3/18-3/20/74 

'^^^ FIGURE 10 



i 

o 

m 

O 
Z 

z 



ABILITY 

I. IJvJHRACT WITH APPARATUS 



2.. DISCRIMINATE LIGHT ON- 
LIGHT OFF 



3, DIFFERENTIAL RESPONDING 
WITH TWO STIMULI 



slot 



( 



5? 



4. DISCRIMINATE WRITTEN WORDS 

5. AUDITORY, COMPREHENSION I 

6. AUDITORY COMPREHENSION II 

7. READING COMPREHENSION I 



8. READING CQMPREHENSION. II 



PROGRAM 

lA. FR SCHEDULE (ONE ' 

MANIPULANDA) 
. B. SiniNG IN CHAlft 



2. MU\t CRF-EXT 
(ONE MANIPULANDA) 

3. MULT CRF-CRF 
(ZMANIPUIANDA) 



4. .MATCH TO SAMPLE: > 
WRITTEN WORDS TO 
. WRITTEN WORDS 

•5. MATCH TO SAMPLE: 
DICTATED WORD TO 

. -PICTURE 

6. miCH TO SAMptE: 
DICTATED WORD TO 
WRITTEN WORD 

7. MATCH TO SAMPLE: 
PICTURE TO WRITTEN 
WORD (AND REVERSE) ! 

8. MATCH TO SAMPLE: 
WORD COMBINATION 



TERM 

lA. SIT! 
Mlh 
B. REA 

RESI 

2. RESPC 
DOE^ 
bFF. 

3. RESPC 
WHEh 
RIGH1 



4. CHOC 
8 WC 

& CHOC 
AMOf 

^ ' ■ \ 

6. CHOC 
AMOH 

7. CHOd 
AMON 
REVERS 



ERIC 



40 



Hypofheslzed Behaviors leading fo mading 

TABLE 1 



8. CHOOJ 
. dOMB 
f AMON 



comprefienilon 



^ARATUS ^ 



ON- 



IDING 



EN WORDS 



ENSION I 



:NSICN II 



4SION I 



JSION II 



PROGRAM 

lA. FR SCHEDULE (ONE 
MAMIPUIANDA) 
B. SiniNG IN CHAIR 



2. MULT CRF-EXr 

(ONE MANIPULANDA) 

3^. MULT CRF-CRF 
(2MANIPULANDA) 



4. .MATCH ^O SAMPLE: 
WRITTEN WORDS TO 

. WRITTEN WORDS 

5. MATCH TO SAMPLE! 
DICTATED WORD TO 
PICTURE 

6. MATCH TO SAMPLE: . 
DICTATED WORD TO 
WRITTEN WORD 

7. MATCH TO SAMPLE: 
.PICTURE TO WRITTEN 
WORD (ANp REVERSE) 

8. MATCH TO SAMPLE: 
WORD COMBINATION 



TERMINAL BEHAVIOR 

lA. SITS IN CHAIR FOR 5 CONSECUTIVE 
MINUTES 
B. REACHES CRITERION RATE OF 
RESPONDING 

2. RESPONDS WHEN LIGHT IS ON. 
DOESN'T RESPOND WHEN LIGHT IS 

3.. RESPONDS ON LEFT MANIPULANDA 
WHEN SI ON. RESPONDS ON 
RIGHT MANIPULANDA WHEN S2 ON. 

4, CHOOSE SAMPLE WORD FROM AMONG 
8 WORDS ' ^ . , 



5. CHOOSE PICTURE DICTATED FTlOM 
AMONG 8 PICTURES 

6. CHOOSE WORD DICTATED FROM 
AMONG 8 WRITTEN WORDS ' 

7. CHOOSE WORD PICTURED FROM 
AMONG 8 WRITTEN WORDS (AND 
REVERSE) 

8. CHOOSE PICTURE;DESCRIBED BY A 
COMBINATION O? WORDS FROM 
AMONG 5 PICTURES 




Hypofheslzed Behaviors leading to reading' compr^henilon 

» 

TABLE 1 



1 



4 J 



touch I 
Student Me 




ERic; 



I 2"^ 4 5 6. 7 



I Session 

28 Trials 
89% Correct 



Touch ZE 
Revrsed 



1 I. I 1 I I I 



12 3 4 6 6 7 
Response Blocks 

J Session 

5 Thiols 
100% Correct' 
2nd Training Session 9/20/74 

^-2/ FIGURE 11 



Chi 



I I \ 



5 6 7 

ion 

lals 
orrect 



Touch ZEE 
Revised 



' ' I I I » t 
12 3 4 6 6 7 
Response Blocks 

i Session 

5 Trials ^ 
100% Correct 



2nd Training Sessio% ' 9/20/74 

'.ERIC ' FIGURE U " 



Touch Another 
Revised Clarification 
of Strategies 




I I I I' I ' I « ' 
I 2 3 4 5 6. 7 8 9 



2 Sessions 

58 Trials. 
8§%Ct^rrect 



C5 



TABLE 2 
READING PROGRAM 



SecHon 


Steps 


. Actlvily 




S/US/}5 


* • 

Visual Discrimination 


IB 


S/1-S/15 


Auditory DIscrimlnaflon 


II A 




Visud ' DiscrimlnaHon 


IIB - 


SA-S/15 


Avditory DlscrimlnaHon 


III 


S/16-S/22 


Auditory DiscrlmlnaHon 


IV 


S/23-S/30 


• * 


V 


S/23-5/30 




VI 


S/31 ' 


MatcH to Sample 



Relnforcemnf - food „ ' 

Original Critorion - 6 correcf responses in a row 

Alfemafe Sfratey/ Criterion for fading to random alfernaHon 

6 correcf responses in a row 
5 correct responses In a row 
80% correcf* responses in 30 tridls 



SUmulus-LbcdHon on Matr 

WoaJ 1 on periphery 

Word 1 on periphery 

Word 2 on periphery 

Word 2 on periphery 

W| and W - on periphery 

Picfure 1 in cenfer-Word 1 
on periph( 

Picture 2 in cenfer-Word 2 
on perlph< 

Picture 1 and Picture 2 - 
aifemafe In cenfer 

Word ^ and Word on periph<! 



Student' L.T 

FIGURE 12 

lA Visual Discrimination 
Word I 



S/15 - 
S/14 - 
S/13 - 
S/12 - 




student- LJ. I B Auditory Discrimmotion 

Word I 




I 2 3. 4 5 6' 7 8 9 10 II 12 13 14 15 



45 

Sessions Trials % Correct 

' ' • '90 100 % 

Er|c figure 13 




I 2 3 4 - 5 6 7 8 . 9 10 II 12. 13 14 15 



o Sessions 4^; Trials - ' % Correct 
ERLC 2 145 . 86% 
FIGURE 14 - . 



< .Sfd^^J, Auditor/ 

\ " •; . ' ■ Word Z 




ERIC 



111 Auditory Discrimination 
Alternate and W 




2 3 4 5 6 7 8 9, 10 

Sessions ' Trials 
8 ' , .713 



12 13 14 .I-5 16 17 18 



19 20 



Ill Auditory DiscriminaMon 
Alfemafe and W« 




J l_I 



J I L 



J 1 L L_L 



J L 



J U_J L 



5 6 7' 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 
[ssions Tr/ials 



//o Corref 

^ 10 % ' 



student- L.T. 



Picture -Word Association 




s;r30 

S/28 
S/27 
S/26 

S/25 
3/24 
S/23 



ERIC 



1 2 

Sessions 
I 

i. 



31 Word 2 



o 

LU 



4 5 6 7 8 

Trials % Correct 
54 . 94% • ' 



S/29 

S/28 
•^5/27 

S/26 
S/25 

S/24 

S/23 



0. 



Sessions 

^1 



FIGURE 17 



Sfudenl=L.T. . I Picture- Word Association 

Alternote Picture, -Picture. 




32 Picture- Word Association 
Alternate Picture, Picture2 




6 7 8 







1 " 1 










11 ■ 12 13 U 15 1 


61 


71 


3 1 



Trials 
912 



% Correct 
68% 



FIGURE 18 
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Behavioral' Analysts 

By visual observaHon alone, S can state the number 
of oh\ects In an (a) defined (ob|ecb within boundarlei 
(b) undeflneii set (ob|ecti only In close proximity) 



i 



S can count out a. stated number of objects from 
a larger set 



1 



S can count ^a group of obfects In an (a)' defined, 
(b) undefined set 



1 



S can recite number names from 1 to 10 ^ 



I 



S demonstrates discrimination of sets of forms 
and objects from" oth'er sets by matching and 1-1 
correspondence 



S attends to a specific visual stlmulu/ 



ERIC 



61 



Progrxim Analysis 
• '"^ 
Fade maijipulaMon of maferlals while' counting to 
' fouchlng and coonUng, counfJng wlfhouf touching, 
coonfing sUmuli that "disappear" (e.g.hand claps), ' 
and finally silenfly counUng bofh typci of stimuli 

■ •? 

Presenfed with original stimulus cords S will give 
On,rerquesf fhe card wifh o sfofed number of forms, 
rhen objech; and then obfecfs in a -larger quonUfy 
fhon is needed 

Chain rofe counUng wifh touching the fprms on 
sUmulus cords fading tomonipuloHori of obfecfs in a 
set wifh boundaries and finally monlpuloHon of ob|ec 
ir? a group wifhout boundaries 

Establish a vocal Imlfofion and sequence recitation 

Mofch counUng objecfs to sfimuli, vary only one 
visual dimension at a time - form of sfimulus, posifion 
of sUmulus on card, posiHon of cord on fable 

. t - 

Using varfaHon of only one visual dimension, sjze, 
presehf S wifh a %f\m[}jin which requires manipulaHpn of 
mafarfals on that sftmulus 



5/A 



student: K.D. 



Math Program V 
Number Concepts One to Five 
Motctiing Object to Form 
Stage I 



S/3 
ProJ)e 



^ S/2 



S/l 
Pre 



/ 



12 3 4 



5 6 7 8 9 

Response Blocks 

Sessions Trials 
6 100 



% Correct' 

ao% 



ERIC 
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student- J.J. 



Math Program 

Establishing Stimulus Control 
Stage! 



ERIC 



S/IO 
S/9- 
•S/8 

S/7 
S/6 

iA 

S/3 

S/2 
S/l 



/ 



/ 



/ 



/ 



I I I I 



J I I 



I 2 3 4 5 6 7 8 9 10 II - 12 



Response Blocks , 

Sessions 
2 



Trails 

0 » J 
o 

FIGURE 20 



% Correct 
98-7o 



student' P.S. 



Math Program 

Establishing Stimulus Control 
Stage H 



Post 
Probe D 
Probe C 
Probe B 

Probe A 
8/ 1 



/ 



/ 



/ 



/ 



/ 



J L 



J — _L 



12 3 4 5 6 



Response Blocks 

Sessions 



^1 



Trials 
20 

nGUI?E..21. 



%,Correct 
-100% 



MATERIALS 




STEP 


3" X 5" 




S/1 


2 3/4" X 4 3/4" 






2 1/2" X 4 1/4" 






2 1/4" X 3 '3/4" 




S/4- 

•*/ ~ 


2 1/8" X 3 1/2" 




S/5 


2" X 3 1/4" 




s/6 


1 7/8" X 3" 




S/7 


1 3/4" X 2 3/4" 




S/8 


1 5/8" X 2 1/2" 


• 


S/9 


1 1/2" X 2 1/4" 




S/10 


1 3/8" X 2" 


• 


s/n 


1 1/4" X 1 3/4" 




s/1 2 


1 1 /oil 1 1 //VII 

I 1/8" X 1 1/2" 


• 


5/1o 


1" X 1 1/4" 




S/14 


1" X 11/8" 




S/15 


l»-x 1" 




s/1 6 



,.; • TABLE 4 
STIMULUS CONTROL PROGRAM 



STAGE II 
PROBES 

PROB^A (S/6) 



-PROBE B (S/11) 



^— ^-^ PROBE C (S/1 6) 



4>- 



^ ^ POST 



55 



student' M.B.D. 



Math Program 
Number Concepts One to f 
Matching Object to Form 
Stage H 

(Nof Preceded by Stimulus 



O. 



Post 

Probe D; 

S/6 
Probe B 

S/3 
S/2 

Probe A 
S/l 



Pre - F 



— • 



4 



J L 



lA 



I I I 



o 

ERIC 



Si 



2 3 4 5 6 7 8 ^ 10 II 12 

Response Blocks 

Sessions Trials ' 

6 118 



% Correct 
85% 



Fi URE 22 



D« . Moth f^rogram 

Number, Concepts One to Five 

Matching Object to Form 

Stage H . , • 

(Not Preceded by Stimulus Control Program) 



lA 



/ 



J L I 1111 



2 3 4 5 6 7 8 9 10 II 12 

Response Blocks 

<?nc|i/jrts Trials % Correct 

ERIC 118 85% CK,ft 

Fl URE'22 o*^'' 



Student: M.B.O. 



IB 



Math Program 

Number Concepts One to Five 
Matching Object to Form 
Stage II 




Sessions^ Triols 
5 , ' 77 



% Correct 
86% 



a 
« 



Probe D 
S/6 
Probe B 
Probe A 
S/l 
Pre 



Response Ifocks 



F 

± 
I 



Sessions 

i 



FIGURE 23 



erJc 



5"7 



Math Program 

Number Concepts One to Five 
Matching Object to Form 

Stage Jl 



IC 



.6. 7 8 

% Correct 
86 % 



9 10 ' ' 

Respbnse Blocks 




FIGURE 23 . 



3% 
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TABLE 5 


U . . * "■ ■ . ' ' ' . 
'. o • ■ ■ , 

• ^ ■ ^ 


Mafh Program 
Number Goncepfs One fo Five 


\ J ■> : Program " * 


- ■ CriUcal Beh< 


EstabJishlnsf Sfimulus Confrol 


\ ' \ ■ Mofor response-pli 
' * , At-fend to form asi 

Elimlnofe inapprop 


j .1 A6CDE ' ' ' • 

i 1 ABCD - Mafching Obfect to" Form . 

I- 1 ABCD 

I ' ■ . ■ . ■' 


• - . ^ ■ 1 
Scan sffmulys arra' 
" . Mafch objects fo i 
♦ 0 ^ Discrimfsnal'e a sef\ 

.sefs when the fq 
^ stimulus configurj 
^ of card in array i 
. u " • three 


1 - ' . . ■ ' 
1 lrni^df]ve CbXjnHng Program 

! \ ■ ■ ' . 
\ " \ ■ ■• • . 


— ^ — \ ■ ■ ^ ! 

' X '^'- '^ ' ^ ' EHcif veiaT imifa 
' Chain' vocal respor 

/ ' « ^ ,1 


i • ■ ■ - • / 

I' V CounHngf Using Number Cards, Defined and 


J:. ^ ~ — ; ■ 7 ^ 

Undefined Sets . 


1 It—— /' 


V.' _ ; 

Man^ipulofe objec|sj 
> ^ ^ X Stop number recito 


f ' . B ■ " / 


^ ^ Yes-No confirmati> 
within boundaries '( 
'^lose. proximify -(an 


1. . , / . 
1 .. . . • /• 


' ' ' ■ — — ' ^ 

,.Hovy Man/? - atto 

' * . ^ number cdfds, theri 

Oib'rects in close od 




* • 


. ■ •»« . • ■ , 

t • . ■ r ♦ 


- ^ ^ : 

\ ■ 



TABLE 5 



Math Program 
Number Concepts One to Five 



to Form 



Critical Behavtors 

Motor response-place objject on stimulus form 
Attend to form a$ size of stimulus decreases 
Eliminate inappropriafie interaction with materials 



Scan stimulus array 

Match objects to appropriate stimulus . carc|^ * 
Discriminate a set of stimuli from all other 
sets when the following dimensions, are changed; 
stimulus configuration, position in card, position 
of card in array and finally a combination of all 
. three \: ^ . 



, Defined and Undefined Sets 



Elicit verbal imitative response 
Chain vocal responses 



Manipulate objects while sequencing number names 
Stop number recitaKon when all objects are counted 
Yes-No confirmative with original stimuli, then objec 
'w!,thin boundaries (a defined set) and finally objects*! 

close proximity (an undefined set) 

How Many? - attoch verba! label to- Stimulus sets on 
number cards, then objects within bojundcir I es and find 
objects in close proximity . • 



i8 



59 



TABLE 5 (continued) 



VI Countipg a set of objects out of a larger group 



Attach verbal cue 
of original stimui 
s/stematic presen 
then a group lore 



VII Stating the' Number of Objects in a Set 



Fade ^manipulation ' 
counting silently 
touching forms 

Present stimuli Whi 
and fade to sount 



ERLC 



TABLE 5 (conHnued) 



Affach verbal cue (a sfafed number) fo mgnlpulaHon 
of original sfimulus cards, then objects m a defined 
systemaHc presentaHon of extraneous stimuli^ and 
then a group largfer than the stated*;%i umber 



Fade manipulation of Jriaterials while couhting to 
counting silently without manipulating objects or 



Present stimuli which "disappear" -cover real objects 
and' fade to sound stimuli 



touchfng forms 




StudeotvT.Y. 



Math Program '* 
Number Concepts One to Five 
Matching Object to Form 
Stage n 

(Preceded by Stimulus Control Program) 



Post - 
Probe D 
S/6 f- 

S- Probe B 
S/3 h 



to 



S/2 - 

Probe A - 
S/l 

Pre I- ^ 



I A 



/ 



1 

/ 



1 

/ 



I I I I I 



I 2 3 4 5 6 7 

Response Blocks 

Sessions Trials % Correct 



I 



65 



92% 



ERIC 
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Terminal 
Behavior 



Q. 
0) 

•4- 



Pre 



•IBrlC-ID-I 



Response Blocj) 

Sessions 




Moth Program 

Number Concepts Onfe to Five 
Matching Object to Form 
Stage n 

(Preceded by Stimulus Control.'Progrqm) 



/ 



5 6 7 

% Correct 
92% 



erJc 



Terminal 
" Behavior 



Q. 

I/) 



Pre 



y 



I B 
I C 
I 0 
I E 



IB-IC-ID-IE 



Response Blocks 

Sessions 
I 



Trials 
8 
8 
8 
8 



/ ■ 



% Correct 
100% 
100% 
100% 

ioa% 



student: T.Y. 



1 a. 



Post 
S/9 

S/8 
S/7 

Probe Post 
S/6 

S/5 
S/4 

S/3 
S/2 
' S/l 
I Pre 



F 



I . I 



Math Program 

Number Concepts One to Five. 
Yes -No Confirmotlve 
Stage I 



I I I I I 1 L 



I I I IJ 



I 2 3 4 5 6 7 8 9 10 II 12 13 »4 15 16 17 18 W 



Response Blocks 

Sessions 



Trials 
210 



FIG E 25 



% Correct 
80% 



ERIC 



Math Program 

Number Cortcepts One to Five 
Yes -No Confirmative 
Stage I 



. y 



I I I I I I I I 1 I, I \ I I 1 J L_J 1 1 1 L— U 

3 4 5 6 7 8 9 lO II 12 13 14 15 16 17 18 19 20 2122 23 24 25 

Response Blocks , ' . - ^ 

Sessions Trials % Correct 

6 210 80% 

FIG 25 

er|c / 



Student: C.B. 



Math Program 

Number Concepts One to Five 
Yes -No Con^firmotlve 
Stage H 



I 



Probe Post 
S/6 

S/4 

S/3 

S/2 

• S/l 

• Pre 



ERIC 



/ 



- F 



Response Blociks . 

Sessions - Trials 
2 , 67 



% Correct 
93% 

FIGURE 26^. . y 



